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DESCRIPTION 

LIGHT EMITTING DEVICE AND ELECTRONIC EQUIPMENT 

5 TECHNICAL FIELD 

The present invention relates to a light emitting device having a light emitting 
element, more particularly, to a light emitting device that can be used for a portable 
information terminal such as a cellular phone, and a personal digital assistance (PDA). 

10 BACKGROUND ART 

In recent years, a light emitting device using a light emitting element 
represented by an electroluminescence (EL) element and the like has been researched 
and developed as a substitute for a liquid crystal display (LCD) having pixels which 
employ liquid crystal elements. The light emitting device has advantages of high image 

15 quality, wide viewing angle, and thin shape with lightweight due to needlessness of a 
backlight since the light emitting device is of the self-emission type, etc. By making 
use of these advantages, the light emitting device is expected to be widely used for 
display screens of cellular phones or display devices. 

In addition, a portable information terminal that provide high added value has been 

20 required as a result of diversification of the intended use. Recently, a portable 
information terminal having a sub screen formed on the backside of a normal main 
screen has been provided (for instance, see following Patent Document 1 and Patent 
Document 2). 

25 [Patent Document 1 ] 

Japanese published unexamined No. 2001-285445 
[Patent Document 2] 

Japanese published unexamined No. 2001-86205 



2 



DISCLOSURE OF THE INVENTION 

(PROBLEMS TO BE SOLVED BY THE INVENTION) 

With respect to the portable information terminal provided with the sub screen in 
addition to the primary main screen, it is necessary to take into consideration not only a 
5 volume occupied by a module including a backlight and the like but also a volume 
occupied by a substrate and the like on which a control IC for driving the module etc. is 
mounted. In Particular, portable information terminals in the marketplace are 
significantly lightened, thinned, shortened and miniaturized, which results in the 
trade-off between high added value and miniaturization. 
10 The present invention is made in view of the foregoing problems, and an object 

thereof is to provide a light emitting device which can be made into a module with 
smaller volume. 

(MEANS FOR SOLVING THE PROBLEMS) 
15 In order to solve the above-mentioned problems, the present invention takes the 

following measures. 

Light emitting elements represented by EL elements and the like are used for pixel 
portions. Two pixel portions are formed at different positions on a light emitting device, 
respectively. A first pixel portion comprises an active matrix structure in which pixels 

20 are arranged in matrix and each pixel is controlled so as to be turned on or turned off by a 
switching element. The first pixel portion is driven by an active matrix system. In the 
periphery of the first pixel portion, a first driving portion for operating the first pixel 
portion such as a first source line driving circuit and a first gate line driving circuit, 
which transmit signals to the first pixel portion, is provided. A section in which circuits 

25 are formed in the periphery of a substrate or in the periphery of the pixel portions is 
referred to as a peripheral circuit portion as the first driving portion. The second pixel 
portion comprises a passive matrix structure in which intersections of stripe-shape upper 
electrodes and stripe-shape lower electrodes arranged to be opposed to each other are 
used as pixels, respectively. The second pixel portion is driven by a passive matrix 

30 system. The second pixel portion is formed so as to be overlapped with a TFT group 
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constituting the first source line driving circuit or the first gate line driving circuit in a 
direction from a back surface of the substrate to a top surface the substrate. The second 
pixel portion and the TFT group of the first source line driving circuit or the first gate 
line driving circuit are isolated each other by an interlayer film. That is, the second 
5 pixel portion is formed over the interlayer film that is formed over the first driving 
portion such as the TFT group constituting the first source line driving circuit or the first 
gate line driving circuit. A light emitting element within the second pixel portion has a 
structure in which light emitted from the light emitting element within the second pixel 
portion is emitted in the direction from the back surface of the substrate to the top 

10 surface of the substrate. Therefore, light emitted from the light emitting element within 
the second pixel portion is not obscured by a layer with TFTs formed thereon that is 
formed on the side of the back-side surface of the substrate with respect to the light 
emitting element within the second pixel portion. Hence, the second pixel portion can 
be formed by overlapping with the TFT group constituting the first source line driving 

15 circuit or the first gate line driving circuit in the direction along the top surface of the 
substrate, which results in the space saving. 

Further, the second pixel portion may be formed by overlapping with the TFT group 
that constitutes a peripheral circuit having functions other than the first source line 
driving circuit or the first gate line driving circuit, for example, a peripheral circuit 

20 comprising a function such as an image processing circuit, a central processing unit 
(CPU), and a memory, in the direction from the back surface of the substrate to the top 
surface of the substrate. 

In addition, the light emitting device may take a structure in which the light 
emitting direction of the first pixel portion is opposite to the light emitting direction of 

25 the second pixel portion. 

Further, display screens may be selected depending on the intended purpose. 
In order to select the display screens, for instance, a following structure may be 
employed. A switching element is formed in any one of electric current paths for 
supplying electric current into the light emitting element. When the first pixel portion 

30 emits light, electric current may not be supplied to the second pixel portion. Meanwhile, 
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when the second pixel portion emits light, electric current may not be supplied to the first 
pixel portion. 

In case of using the structure as mentioned above, with respect to the light emitting 
device including the first driving portion for operating the first pixel portion, the second 
5 driving portion for driving the second pixel portion, and wiring lines for supplying 
signals and a voltage to the first and second driving portions, it may take a structure in 
which the wiring lines for supplying the signals and voltage to the first driving portion 
and the second driving portion are partly or entirely shared, and means for operating any 
one of the first and second pixel portions may be provided so as to switch the operations 
10 in the outside. 

A light emitting device according to the present invention is characterized by 
comprising: 

a first pixel portion including a plurality of first pixels arranged in matrix on a 
surface of a substrate; and 
15 a second pixel portion comprising a plurality of second pixels arranged at a position 

different from the first pixel portion over the surface of the substrate, 

wherein the first pixel portion comprises the plurality of first pixels having a first 
light emitting element that emits light to the side of the surface of the substrate, and 

wherein the second pixel portion is formed over an interlayer film formed over a 
20 peripheral circuit portion, and the second pixel portion includes the plurality of second 
pixels having a second light emitting element that emits light to the side of the surface of 
the substrate. 

A light emitting device according to the present invention is characterized by 
comprising: 

25 a first pixel portion including a plurality of first pixels arranged in matrix over a 

surface of a substrate; and 

a second pixel portion including a plurality of second pixels arranged at a position 
different from the first pixel portion over the surface of the substrate, 

wherein the first pixel portion includes the plurality of first pixels having a first 
30 light emitting element which emits light in a direction opposite to the surface of the 



substrate, and 

wherein the second pixel portion is formed over an interlayer film formed over a 
peripheral circuit portion, and includes the plurality of second pixels having a second 
light emitting element which emits light to the side of the surface of the substrate. 

The light emitting device according to the present invention is characterized by 
comprising: 

a first driving portion for operating the first pixel portion; 

a second driving portion for operating the second pixel portion; 

wiring lines for supplying signals and a voltage to the first and second driving 
portions, respectively, and the wiring lines are partly or entirely shared; and 

means for operating any one of the first and second pixel portions. 

The light emitting device according to the present invention is characterized in that 
the peripheral circuit portion is the first driving portion for operating the first pixel 
portion. 

The light emitting device according to the present invention is characterized in that 
each of the plurality of first pixels comprises switching elements, respectively, and the 
first pixel portion is driven by an active matrix system. 

The light emitting device according to the present invention is characterized in that 
the second pixel portion is driven by a passive matrix system. 

The light emitting device according to the present invention is characterized in that 
the light emitting device is incorporated into an electric equipment. 

Note that thin film transistors (TFTs) are used as the switching elements and driving 
elements throughout the present specification. However, the present invention is not 
particularly limited thereto. For instance, a MOS transistor, an organic transistor, a 
molecular transistor and the like can be used as the switching elements or the driving 
elements, and each of them can be used in the same manner as the thin film transistors. 

According to the aforementioned constitution, the present invention can provide a 
thin light emitting device with smaller volume. Furthermore, the number of input 
signals can be reduced by switching or sharing the signals and voltage which is required 
for driving the pixel portions in accordance with the display screens. The preset 
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invention can be applied to other light emitting devices and the like in addition to the 
light emitting device using the electroluminescence element as the light emitting 
element. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows cross sectional views showing examples of structures of pixel portions 
of a light emitting device [Embodiment Mode 1]; 

Fig. 2 shows cross sectional views showing examples of structures of pixel portions 
of a light emitting device [Embodiment Mode 2]; 
10 Fig. 3 shows cross sectional views showing examples of structures of pixel portions 

of a light emitting device [Embodiment Mode 3]; 

Fig. 4 is a circuit diagram showing one example of pixel portions of a light emitting 
device; 

Fig. 5 shows diagrams showing examples of structures of a panel substrate which is 
15 a light emitting device according to the present invention [Embodiment 1]; and 

Fig. 6 shows examples of structures in case of applying a panel substrate, which is a 
light emitting device according to the present invention, to a folding-type cellular phone 
[Embodiment 1]. 

20 BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiment modes according to the present invention will hereinafter be 
described. 

[EMBODIMENT MODE 1] 
25 One embodiment mode according to the present invention will be described with 

reference to Fig. 1 . 

Fig. 1(A) is an example showing a cross sectional view of one pixel in a first pixel 
portion. The first pixel portion has a plurality of first pixels as depicted in Fig. 1(A) on 
a surface of a substrate, in which the plurality of first pixels are arranged in matrix. Fig. 
30 1(B) is an example showing a cross sectional view of one pixel in a second pixel portion. 
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The second pixel portion has a plurality of second pixels as depicted in Fig. 1(B) at a 
position different from that of the first pixel portion over the surface of the substrate. 
Note that the same portions in Fig. 1(A) and 1(B) are denoted by the same reference 
numerals. Further, Fig. 4 shows an example of a circuit diagram of one pixel in the first 
5 pixel portion. In Fig. 4, reference numeral 900 denotes a pixel, reference numeral 901 
denotes a switching TFT, reference numeral 902 denotes a driving TFT, and reference 
numeral 903 denotes a light emitting element. 

In Fig. 1(A), a region surrounded by a dotted frame 1010 designates a driving TFT. 
The driving TFT supplies electric current to a light emitting element 1011 directly or via 

10 other circuit elements. 

The light emitting element 101 1 is formed by laminating a pixel electrode 1012, an 
electroluminescent layer 1003, and an counter electrode 1004. The light emitting 
element 1011 emits light in a direction to the side of the surface of a substrate 1000. 
That is, the light emitting element 101 1 emits light in a direction denoted by an arrow of 

15 a light emitting direction 1013. At this time, the pixel electrode 1012 is formed of a 
reflective film such as aluminum, and has a function of reflecting light that is emitted in 
the direction opposite to the light emitting direction 1013. Accordingly, the light 
emitting element 1011 has a structure in which light is selectively emitted in the 
direction denoted by the light emitting direction 1013. Note that the pixel electrode 

20 1012 may have a structure in which a transparent conductive film is laminated on the 
reflective film. Further, the counter electrode 1004 that is laminated on the 
electroluminescent layer 1003 in the direction denoted by the light emitting direction 
1013 is formed of the transparent conductive film, or aluminum which is formed to have 
a thickness enough thin to transmit light, and the like. A protective film 1005 is formed 

25 of a light transmissive film such as a carbon nitride film. 

A second interlayer film 1001 is interposed between an electrode 1014 of the 
driving TFT 1010 and the pixel electrode 1012. A contact hole 1015 is formed so as to 
electrically connect the electrode 1014 of the driving TFT and the pixel electrode 1012. 
An insulating film 1002, which is referred to as a bank or a partition wall, is formed 

30 between the adjacent first pixels. The insulating film 1002 is formed so as to cover the 



8 



edge portions of the pixel electrode 1012. If the insulating film 1002 is not provided, 
edge leakage is generated between the edge portions of the pixel electrode 1012 and the 
counter electrode 1004. The insulating film 1002 has a function of preventing the edge 
leakage. 

5 In Fig. 1(B), a region surrounded by a dotted frame 1020 designates a TFT group 

that constitutes peripheral circuits of a first source line driving circuit, or a first gate line 
driving circuit for supplying signals which are necessary for driving the first pixel 
portion. The second pixel portion is formed over the TFT group that constitutes the 
peripheral circuits. 

10 The second pixel portion includes a light emitting element 1021. The light 

emitting element 1021 is formed by laminating a pixel electrode 1022, the 
electroluminescent layer 1003, and the counter electrode 1004. The light emitting 
element 1021 emits light in a direction to the side of the surface of a substrate 1000, i.e., 
in a direction illustrated by an arrow of a light emitting direction 1023. At this time, the 

15 pixel electrode 1022 is formed of the reflective film such as aluminum. The pixel 
electrode 1022 has a function of reflecting light that is emitted from the light emitting 
element 1021 in the direction opposite to the light emitting direction 1023. As a result, 
the light emitting element 1021 has a structure in which light is selectively emitted in a 
direction denoted by the light emitting direction 1023. Note that the pixel electrode 

20 1022 may take a structure in which a transparent conductive film is laminated over the 
reflective film. Further, the counter electrode 1004 that is laminated over the 
electroluminescent layer 1003 in the direction denoted by the light emitting direction 
1023 is formed of a transparent conductive film, aluminum having a thickness enough 
thin to transmit light, and the like. The protective film 1005 is formed of a light 

25 transmissive film such as a carbon nitride film. 

The second interlayer film 1001 is interposed between the TFT group 1020 and the 
pixel electrode 1022 such that the TFT group 1020 is not electrically connected to the 
pixel electrode 1022. The insulating film 1002, which is referred to as a bank or a 
partition wall, is interposed between the neighboring second pixels. The insulating film 

30 1002 is formed so as to cover the edge portions of the pixel electrode 1022. If the 
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insulating film 1002 is not interposed therebetween, edge leakage is generated between 
the edge portions of the pixel electrode 1022 and the counter electrode 1004. The 
insulating film 1002 has a function of preventing the edge leakage. 

The electroluminescent layer 1003 in Fig. 1(A) is identical with the 
5 electroluminescent layer 1003 in Fig. 1(B). However, these electroluminescent layers 
may be formed of different materials. Further, these electroluminescent layers 1003 
may be formed of different materials by pixels. 

The counter electrode 1004 in Fig. 1(A) is identical with the counter electrode 1004 
in Fig. 1(B). However, these counter electrodes may be formed of different materials. 
10 Further, these counter electrodes may not be electrically connected. 

The protective film 1005 in Fig. 1(A) is identical with the protective film 1005 in 
Fig. 1 (B). However, these protective films may be formed of different materials. 

In addition, the electroluminescent layer 1003 may be formed of any material 
among low-molecular-weight materials, high-molecular-weight materials, and 
15 intermediate-molecular-weight materials. 

Noted that, actually, after the device is completed up to the state of Fig. 1, it is 
preferred to package (or encapsulate) the device with a protective film (such as a 
laminate film, and an ultraviolet light curable resin film) or a light-transmitting cover 
material, having high air-tightness permitting the gas to escape little so that the device 
20 will not be exposed to the outside air. 

Further, p-channel TFTs or n-channel TFTs etc. which are manufactured by a 
known method are used for the driving TFT 1010 and the TFT group 1020. 

[EMBODIMENT MODE 2] 
25 One embodiment mode according to the present invention will be described with 

reference to Fig. 2. 

Fig. 2(A) is an example showing a cross sectional view of one pixel in the first pixel 
portion. The first pixel portion has a plurality of first pixels as depicted in Fig. 2(A) 
over a surface of a substrate, in which the first pixels are arranged in matrix. Fig. 2(B) 
30 is an example showing a cross sectional view of one pixel in a second pixel portion. 
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The second pixel portion has a plurality of second pixels as depicted in Fig. 2(B) at a 
position different from the first pixel portion over the surface of the substrate. Note that 
the same portions in Figs. 2(A) and 2(B) are denoted by the same reference numerals. 
Further, Fig. 4 shows an example of a circuit diagram of one pixel in the first pixel 
portion. In Fig. 4, reference numeral 900 denotes a pixel, reference numeral 901 
denotes a switching TFT, reference numeral 902 denotes a driving TFT, and reference 
numeral 903 denotes a light emitting element. 

In Fig. 2(A), a region surrounded by a dotted frame 2010 denotes a driving TFT. 
The driving TFT supplies electric current to a light emitting element 201 1 directly or via 
other circuit elements. 

The light emitting element 201 1 is formed by laminating a pixel electrode 2012, an 
electroluminescent layer 2003, and a counter electrode 2004. The light emitting 
element 201 1 emits light in a direction opposite to a surface of a substrate 2000. That is, 
the light emitting element 2011 emits light in a direction denoted by an arrow which 
indicates a light emitting direction 2013. The pixel electrode 2012 is formed of a 
transparent conductive film. Films formed in the direction denoted by the light emitting 
direction 2013 from the pixel electrode 2012, and the substrate 2000 are formed of 
light-transmitting materials. A reflective film 2006 is formed over a protective film 
2005. The reflective film 2006 has a function of reflecting light emitted from the light 
emitting element 2011 in the direction opposite to the light emitting direction 2013. 
Accordingly, the light emitting element 2011 has a structure in which light is selectively 
emitted in the direction denoted by the light emitting direction 2013. 

A second interlayer film 2001 is interposed between an electrode 2014 of the 
driving TFT 2010 and the pixel electrode 2012. A contact hole 2015 is formed so as to 
electrically connect the electrode 2014 of the driving TFT 2010 and the pixel electrode 
2012. An insulating film 2002, which is referred to as a bank or a partition wall, is 
interposed between the neighboring first pixels so as to cover the edge portions of the 
pixel electrode 2012. If the insulating film 2002 is not provided, edge leakage is 
generated between the edge portions of the pixel electrode 2012 and the counter 
electrode 2004. The insulating film 2002 has a function of preventing the edge leakage. 
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In Fig. 2(B), a region surrounded by a dotted frame 2020 is a TFT group that 
constitutes peripheral circuits such as a first source line driving circuit or the first gate 
line driving circuit for supplying signals which are necessary for driving the first pixel 
portion. The second pixel portion is formed over the TFT group that constitutes the 
peripheral circuits. 

The second pixel portion includes a light emitting element 2021. The light 
emitting element 2021 is formed by laminating a pixel electrode 2022, the 
electroluminescent layer 2003, and the counter electrode 2004. The light emitting 
element 2021 emits light to the side of the surface of the substrate 2000, i.e., in a 
direction illustrated by an arrow of a light emitting direction 2023. At this time, the 
pixel electrode 2022 is formed of the reflective film such as aluminum, and has a 
function of reflecting light that is emitted from the light emitting element 2021 in the 
direction opposite to the light emitting direction 2023. Accordingly, the light emitting 
element 2021 has a structure in which light is selectively emitted in a direction denoted 
by the light emitting direction 2023. Note that the pixel electrode 2022 may take a 
structure in which a transparent conductive film is laminated over the reflective film. 
Further, the counter electrode 2004 that is laminated over the electroluminescent layer 
2003 in the direction denoted by the light emitting direction 2023 is formed of a 
transparent conductive film, aluminum which is formed to have a thickness enough thin 
to transmit light, and the like. The protective film 2005 is formed of a light 
transmissive film such as a carbon nitride film. 

The second interlayer film 2001 is interposed between the TFT group 2020 and the 
pixel electrode 2022 such that the TFT group 2020 is not electrically connected to the 
pixel electrode 2022. The insulating film 2002, which is referred to as a bank or a 
partition wall, is interposed between the neighboring second pixels so as to cover the 
edge portions of the pixel electrode 2022. If the insulating film 2002 is not formed 
therebetween, edge leakage is generated between the edge portions of the pixel electrode 
2022 and the counter electrode 2004. Accordingly, the insulating film 2002 has a 
function of preventing the edge leakage. 

The electroluminescent layer 2003 in Fig. 2(A) is identical with the 
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electroluminescent layer 2003 in Fig. 2(B). However, these electroluminescent layers 
may be formed of different materials. Further, these electroluminescent layers 2003 
may be formed of different materials by pixels. 

The counter electrode 2004 in Fig. 2(A) is identical with the counter electrode 2004 
5 in Fig. 2(B). However, these counter electrodes may be formed of different materials. 
Further, these counter electrodes may not be electrically connected. 

The protective film 2005 in Fig. 2(A) is identical with the protective film 2005 in 
Fig. 2(B). However, these protective films may be formed of different materials. 

In addition, the electroluminescent layer 2003 may be formed of any material 
10 among low-molecular-weight materials, high-molecular- weight materials, and 
intermediate-molecular-weight materials. 

Noted that, actually, after the device is completed up to the state of Figs. 2(A) and 
2(B), it is preferred to package (or encapsulate) the device with a protective film (such as 
a laminate film, and an ultraviolet light curable resin film) or a light-transmitting cover 
15 material having high air-tightness permitting the gas to escape little so that the device 
will not be exposed to the outside air. 

Further, p-channel TFTs or n-channel TFTs etc. which are manufactured by a 
known method are used for the driving TFT 2010 and the TFT group 2020. 

20 [EMBODIMENT MODE 3] 

One embodiment mode according to the present invention will be described with 
reference to Fig. 3. 

Fig. 3(A) is an example showing a cross sectional view of one pixel in a first pixel 
portion. The first pixel portion has a plurality of first pixels as depicted in Fig. 3(A) on 

25 a surface of a substrate, in which the first pixels are arranged in matrix. Fig. 3(B) is an 
example showing a cross sectional view of one pixel in a second pixel portion. The 
second pixel portion has a plurality of second pixels as depicted in Fig. 3(B) at a position 
different from the first pixel portion over the surface of the substrate. Note that the 
same portions in Fig. 3(A) and 3(B) are denoted by the same reference numerals. 

30 Further, Fig. 4 shows an example of a circuit diagram of one pixel in the first pixel 
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portion. In Fig. 4, reference numeral 900 denotes a pixel, reference numeral 901 
denotes a switching TFT, reference numeral 902 denotes a driving TFT, and reference 
numeral 903 denotes a light emitting element. 

In Fig. 3(A), a region surrounded by a dotted frame 3010 designates a driving TFT. 
The driving TFT supplies electric current to a light emitting element 301 1 directly or via 
other circuit elements. 

The light emitting element 301 1 is formed by laminating a pixel electrode 3012, an 
electroluminescent layer 3003, and a counter electrode 3004. The light emitting 
element 301 1 emits light in a direction to the side of the substrate 3000, which is denoted 
by an arrow which indicates a light emitting direction 3013. At this time, the pixel 
electrode 3012 is formed of a reflective film such as aluminum, and has a function of 
reflecting light that is emitted in the direction opposite to the light emitting direction 
3013. Accordingly, the light emitting element 3011 has a structure in which light is 
selectively emitted in the direction denoted by the light emitting direction 3013. Note 
that the pixel electrode 3012 may take a structure in which a transparent conductive film 
is laminated over the reflective film. The counter electrode 3004, which is laminated 
over the electroluminescent layer 3003 in the direction to the side of the surface of the 
substrate, is formed of the transparent conductive film, or aluminum formed to have a 
thickness enough thin to transmit light, and the like. A protective film 3005 is formed 
of a light transmissive film such as a carbon nitride film. A color filter 3007 is formed 
of a color resist and the like. When color filters 3007 are formed of different materials 
by pixels, each pixel can emit different color of light. 

A second interlayer film 3001 is interposed between an electrode 3014 of the 
driving TFT 3010 and the pixel electrode 3012. A contact hole 3015 is formed so as to 
electrically connect the electrode 3014 of the driving TFT 3010 and the pixel electrode 
3012. An insulating film 3002, which is referred to as a bank or a partition wall, is 
interposed between neighboring first pixels. The insulating film 3002 is formed so as to 
cover the edge portions of the pixel electrode 3012. If the insulating film 3002 is not 
provided, edge leakage is generated between the edge portions of the pixel electrode 
3012 and the counter electrode 3004. Accordingly, the insulating film 3002 has a 
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function of preventing the edge leakage. 

In Fig. 3(B), a region surrounded by a dotted frame 3020 designates a TFT group 
that constitutes peripheral circuits such as a first source line driving circuit, and the first 
gate line driving circuit for supplying signals which are necessary for driving the first 
pixel portion. The second pixel portion is formed over the TFT group that constitutes 
the peripheral circuits. 

The second pixel portion includes a light emitting element 3021. The light 
emitting element 3021 is formed by laminating a pixel electrode 3022, the 
electroluminescent layer 3003, and the counter electrode 3004. The light emitting 
element 3021 emits light to the side of the surface of the substrate 3000, i.e., in a 
direction depicted by an arrow of a light emitting direction 3023. At this time, the pixel 
electrode 3022 is formed of the reflective film such as aluminum, and has a function of 
reflecting light that is emitted in the direction opposite to the light emitting direction 
3023 from the light emitting element 3021. Accordingly, the light emitting element 
3021 has a structure in which light is selectively emitted in the direction denoted by the 
light emitting direction 3023. Note that the pixel electrode 3022 may take a structure in 
which a transparent conductive film is laminated over the reflective film. Further, the 
counter electrode 3004 that is laminated over the electroluminescent layer 3003 in the 
direction denoted by the light emitting direction 3023 is formed of a transparent 
conductive film, aluminum formed to a thickness enough thin to transmit light, and the 
like. The protective film 3005 is formed of a light-transmissive film such as a carbon 
nitride film. The color filter 3007 is formed of the color resist and the like. When 
color filters 3007 are formed of different materials by pixels, each pixel can emit 
different color of light. 

The second interlayer film 3001 is interposed between the TFT group 3020 and the 
pixel electrode 3022 such that the TFT group 3020 is not electrically connected to the 
pixel electrode 3022. An insulating film 3002, which is referred to as a bank or a 
partition wall, is formed between neighboring second pixels so as to cover the edge 
portions of the pixel electrode 3022. If the insulating film 3002 is not formed, edge 
leakage is generated between the edge portions of the pixel electrode 3022 and the 
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counter electrode 3004. The insulating film 3002 has a function of preventing the edge 
leakage. 

The electroluminescent layer 3003 in Fig. 3(A) is identical with the 
electroluminescent layer 3003 in Fig. 3(B). However, these electroluminescent layers 
5 may be formed of different materials. Further, these electroluminescent layers may be 
formed of different materials by pixels. 

The counter electrode 3004 in Fig. 3(A) is identical with the counter electrode 3004 
in Fig. 3(B). However, these counter electrodes may also be formed of different 
materials. Further, these counter electrodes may not be electrically connected. 
10 The protective film 3005 in Fig. 3(A) is identical with the protective film 3005 in 

Fig. 3(B). However, these protective films may be formed of different materials. 

The color filters 3007 may be formed of different materials for each region. 

In addition, the electroluminescent layers 3003 may be formed of any material 
among low-molecular-weight materials, high-molecular-weight materials, and 
15 intermediate-molecular-weight materials. 

Noted that, actually, after the device is completed up to the state of Fig. 3, it is 
preferred to package (or encapsulate) the device with a protective film (such as a 
laminate film, and an ultraviolet light curable resin film) or a light-transmitting cover 
material having high air-tightness permitting the gas to escape little so that the device 
20 will not be exposed to the outside air. 

Further, p-channel TFTs or n-channel TFTs etc., which are manufactured by a 
known method are used for the driving TFT 3010 or the TFT group 3020. 

(EMBODIMENTS) 

25 An embodiment according to the present invention will hereinafter be described. 

[EMBODIMENT 1] 

An example of a panel substrate for constituting the light emitting device according 
to the present invention will be described. 
30 Fig. 5(A) is a top view of a panel substrate in which a substrate 5000 is set to the 
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lower side whereas an opposing substrate 5002 is set to the upper side. Note that, the 
cross sectional view of one pixel in the first pixel portion of the panel substrate is 
illustrated in Fig. 1(A), and the cross sectional view of one pixel in the second pixel 
portion of the panel substrate is illustrated in Fig. 1(B). Fig. 5(B) is a side view seen 
5 from the lateral side of the panel substrate. Same portions as those in Figs. 5(A) and 
5(B) are denoted by the same reference numerals for the sake of omitting additional 
descriptions. A first pixel portion 5010 is formed on the substrate 5000, and a second 
pixel portion 5020 is formed at a position different from the first pixel portion 5010 on 
the substrate 5000. The first pixel portion 5010 includes a plurality of first pixels as 

10 depicted in Fig. 1 (A) on a top surface of the substrate 5000. The plurality of first pixels 
is arranged in matrix. The plurality of first pixels constituting the first pixel portion has 
a plurality of first light emitting elements that emits light in a direction of the top surface 
of the substrate 5000. The first pixel portion 5010 emits light in a direction depicted by 
arrows of a light emitting direction 5013. The second pixel portion 5020 has a plurality 

15 of second pixels as illustrated in Fig. 1(B) on the top surface of the substrate 5000. The 
plurality of second pixels constituting the second pixel portion has a plurality of second 
light emitting elements that emits light in the direction of the top surface of the substrate 
5000. The second pixel portion 5020 emits light in a direction depicted by an arrow of 
a light emitting direction 5023. 

20 The second pixel portion 5020 is formed by overlapping with a first source line 

driving circuit 501 1 for supplying signals which are necessary for making the first pixel 
portion 5010 emits light, in the direction denoted by the light emitting direction 5023. 
An interlayer insulating film is interposed between the first source line driving circuit 
501 1 and the second pixel portion 5020 such that the first source line driving circuit 501 1 

25 is not electrically connected to the second pixel portion. 

The surface of the substrate 5000 is sealed with a sealing material 5001 containing a 
filler and an opposing substrate 5002 other than a region on which an FPC (flexible 
printed circuit) 5003 is adhered thereto. 

The first source line driving circuit 5011 and the first gate line driving circuits 

30 5012a, 5012b are connected to the first pixel portion 5010 so as to supply signals that are 



necessary for making the first pixel portion 5010 emit light. 

The second pixel portion 5020 is connected to the second driving circuit 5021 in 
order to supply signals that are necessary for making the second pixel portion 5020 emit 
light. 

5 The panel substrate is supplied with a voltage and electric current, which are 

required for driving the first source line driving circuit 5011, the second driving circuit 
5021, and the first gate line driving circuit 5012a, 5012b, via the FPC 5003. 

If the device does not take such a structure that the first pixel portion 5010 and the 
second pixel portion 5020 are simultaneously turned on, it may take a structure as 

10 follows: wiring liens, which supply signals and voltage to the source line driving 
circuit 501 1 for supplying signals required for operating the first pixel portion 5010 and 
the second driving circuit 5021 for supplying signals required for operating the second 
pixel portion 5020, are partly or entirely shared; and a means for operating any one of the 
first pixel portion and the second pixel portion is additionally provided such that the first 

15 and second pixel portions are externally switched. In this specification, the wiring lines 
for supplying signals to the driving circuits are referred to as signal lines, whereas the 
wiring liens for supplying a voltage to the driving circuits are referred to as power supply 
lines. 

Fig. 6 shows an example in which the panel substrate as illustrated in Fig. 5 is 
20 applied to an electronic equipment, more specifically, the panel substrate is applied to a 
folding-type cellular phone. 

The folding-type cellular phone illustrated in Fig. 6 is formed of a first housing 
5100 and a second housing 5200. Fig. 6(A) shows a state when the folding-type 
cellular phone is opened. Fig. 6(B) shows a state when the folding-type cellular phone 
25 is folded up. Fig. 6(C) shows a cross sectional view of the folding-type cellular phone 
that is opened. The same portions as those in Figs. 6(A) to 6(C) are denoted by the 
same reference numerals. Further, in Figs. 6(A) to 6(C), the same portions as those in 
Fig. 5 are denoted by the same reference numerals. 

The first housing 5100 comprises a speaker 5101, a display controller 5102, and the 
30 panel substrate according to the present invention that is illustrated in Figs. 5(A) and 
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5(B). The panel substrate is constituted by bonding the substrate 5000 and the opposing 

substrate 5002 with a sealing material. The panel substrate further comprises the first 

pixel portion 5010 and the second pixel portion 5020. 

The second housing 5200 has an antenna 5201, a microphone 5202, a module for 

driving a main body 5203, an operation key module 5204, and a battery 5205. 

Fig. 6(A) shows the state in which the folding-type cellular phone is opened to its 

full size. Users can see images displayed on the first pixel portion 5010 and images 

displayed on the second pixel portion 5020, respectively. 

Fig. 6(B) shows the state in which the folding-type cellular phone is folded up. 
Fig. 6(C) shows the cross sectional view showing the state of opening the 

folding-type cellular phone, in which reference numeral 5013 denotes the light emitting 

direction of the first pixel portion 5010 and reference numeral 5023 denotes the light 

emitting direction of the second pixel portion 5020. 

The present embodiment shows an example in which the light emitting direction 
5013 of the first pixel portion 5010 and the light emitting direction 5023 of the second 
pixel portion 5020 are identical to each other. However, any one of the light emitting 
direction 5013 of the first pixel portion 5010 and the light emitting direction 5023 of the 
second pixel portion 5020 is inverted such that any one of the images displayed on the 
first pixel portion and the images displayed on the second pixel portion can be displayed 
on the reverse side of the first housing 5100 while displaying another images on the top 
side of the first housing 5100. In this case, users can see any one of the images 
displayed on the backside of the first housing 5100 while the folding-type cellular phone 
is folded up as depicted in Fig. 6(B). In order to display any one of the images 
displayed on the first pixel portion and the images displayed on the second pixel portion 
on the backside of the first housing 5100 by making the light emitting direction of the 
first pixel portion and the light emitting direction of the second pixel portion opposite to 
each other, for instance, the panel substrate with the first pixel portion and the second 
pixel portion as depicted in Fig. 2 formed thereon may be applied to the panel substrate 
as depicted in Fig. 5. 

When a panel substrate on which the first pixel portion and the second pixel portion 
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as depicted in Fig. 3 are formed is employed for the panel substrate as depicted in Fig. 5, 
a color display can be realized. 

In addition, Embodiment 1 only shows an example of utilizing the light emitting 
device according to the present invention to the folding-type cellular phone. In addition, 
5 the light emitting device according to the present invention can also be applied to the 
other portable information terminals such as cellular phones having other constitutions, 
wireless radios, and personal digital assistances (PDAs). 



